SUMMARY Lymphocyte reactivity to virulent gonococcal antigen T2 and the non-pathogenic Neisseria pharyngis (NPN) has been studied by using the 14C-thymidine uptake in cell cultures from 42 patients with gonococcal urethritis and from 18 controls. The DNA synthesis in cell cultures with T2 antigen was higher in 21 female patients than in the 18 controls. No differences in DNA synthesis were observed in antigen-stimulated cell cultures from patients with single or multiple infections, from patients with urogenital complications, or from controls. Gonococcal antibodies in the serum were detected by the gonococcal complement-fixation test (GCFT). A study of the possible correlation between the outcome of the serological test and the cellular response to gonococcal antigen showed that 14C-thymidine uptake in lymphocyte cultures from male patients with negative GCFT, stimulated with T2 antigen, was much lower than the thymidine uptake in stimulated cell cultures from all the other male and female patients (P<0 001). The DNA synthesis was higher in cell cultures from seronegative women than from seronegative men (P<00 1). A significant difference (P<001) was also noted in the lymphocyte reactivity to gonococcal antigen between controls and all patients, except in those men who gave negative results to the serological tests. There were no differences between these two groups with respect to the thymidine uptake in NPN-stimulated cell cultures.
Introduction
Various immunological techniques to detect serum antibodies in gonococcal infection have been described. The gonococcal complement-fixation test (GCFT) is the most widely used test in the serodiagnosis of gonorrhoea (Sandstrom and Danielsson, 1975) , and the only method used routinely. With this test sera from about 30% of patients with uncomplicated genital gonorrhoea and 50% of patients with salpingitis and genital gonococcal infections give positive results in a single serum specimen (Danielsson et al., 1972) . Non- specific reactions are found in about 5 % of uninfected patients but are of little importance in patients with venereal diseases (Magnusson and Kjellander, 1965) .
The cellular response to gonococcal antigen in patients with gonococcal urethritis has been studied Grimble and Mclllmurray, 1973 ; Kearns et al., 1973) . This cellular response was not demonstrable in cells from controls but it was present in varyinag degrees in patients suffering from gonococcal urethritis. Antigen-induced lymphocyte transformation was only slightly greater in patients with a first infection than in controls, while the difference was often significant between patients with a history of at least two gonococcal infections and controls (Kearns et al., 1973) . Rosenthal found no differences in lymphocyte reactivity to gonococcal antigen between patients with newly contracted gonorrhoea and controls. In 1975 it was demonstrated (Rosenthal, 1975) 
Materials and methois PATIENTS AND CONTROLS
Forty-two Caucasian patients were investigated; of these 27 were considered to have uncomplicated gonococcal urethritis and 15 had gonococcal urethritis with urogenital complications. Seventeen of the 27 patients (11 women and six men) had an infection for the first time which will here be referred to as single infection, and 10 had had multiple infections. Of the latter 10 patients, eight (two women and six men) had had only one previous episode of uncomplicated gonococcal infection. This episode had occurred between four months and seven years before examination. One man had had two previous gonococcal infections, and another had had several infections during a period of three and five years, respectively. The mean age of these 27 patients was 22-9 years; for the women it was 20 5 and for the men 25 3 years. The duration of symptoms was shos t (one and three days) in two of 13 female patients. Three women visited the hospital as contacts of patients with gonorrhoea. The other eight women had had a discharge for several months before the diagnosis was established.
Of 14 men, six with single gonococcal infection had had symptoms lasting a few days; one of these was symptom-free at the time of investigation. In the other eight men, who had had multiple gonococcal infections, the history of the current infection was also short, varying between one day and three weeks. Blood specimens from the patients with uncomplicated gonorrhoea were obtained at the time of diagnosis.
Of the above-mentioned 42 patients, 15 had local complications. Of these, eight were women with salpingitis (mean age 21-4), and seven were men with prostatitis (mean age 24 9). Seven of the women with salpingitis, who had cervical cultures positive for gonococci, had been referred from the gynaecological department with this diagnosis. Five of the eight women had salpingitis for the first time, and thlee had had previous episodes thought to be caused by gonococci. The interval between the diagnosis of infection and investigation was 33-9±21-9 days. The duration of symptoms was short (less than one month) in six patients, whereas it was two months in the remaining patient. B0yum (1968) . The interface cell layer was removed and washed twice in phosphate-buffered saline (PBS). The cells were resuspended in Eagle's medium, in Earle's solution (Flow Laboratories, Irvine, Scotland) containing glutamine (2 mmol/l), 100 iu/ml penicillin, and 100 ,ug/ml streptomycin. To this medium was added 10 mmol/l N-2-hydroxy-ethylpiperazine-N'-2-ethane sulphonic acid (HEPES) buffer (Flow Laboratories). For induction of DNA synthesis the medium was supplemented with nonessential amino-acids and pyruvate as described by Mishell and Dutton (1967 Table 3) . The GCFT was found to be positive in 12 of the 42 patients (Table 4 ). A study of the possible correlation between the outcome of the serological test and the results of the cellular reactivity to gonococcal antigen gave the following results (Figure) . The 14C-thymidine uptake in lymphocyte cultures from the 16 male patients with negative GCFT stimulated with T5 antigen was much lower than the thymidine uptake in stimulated cell cultures from the other 26 male and female patients (t value=4-01 P<O01). The difference was significant between the five seropositive and the 16 seronegative men (t value=3O03 P<0 01), but not between the seven seropositive and 14 seronegative women (t value=0-20 
t=statistical significance between the respective patient group and the control group *=P<0-05 was higher in cell cultures from seronegative women than from seronegative men (t value-3-10 P<0O01). A significant difference (t value -2 76 P<0 01) was also noted in the lymphocyte reactivity to gonoccocal-antigen between the controls and all the patients except those men who gave negative results in serological tests. There was no difference between these two groups with respect to the thymidine uptake in NPN-stimulated cell cultures (t value=0 78). The lymphocyte response to PHA and PPD was not significantly different in any of the above-mentioned groups and subgroups. There was no difference in DNA synthesis between the T2 stimulated cell cultures from male and female controls.
Discussion
In the present study there were no demonstrable differences in the lymphocyte response to gonococcal antigen between the 42 patients with gonococcal urethritis and the 18 blood donor controls (Table l) . A comparison of this lymphocyte reactivity between the controls and each of the subdivided groups showed the same results. These findings confirm previous observations by Rosenthal (1972 Rosenthal ( , 1975 . One explanation of these results could be the presence of asymptomatic male and female carriers of gonococcal infection in the group of controls (Carpenter and Westphal, 1940; Pariser, 1972; Handsfield et al., 1974) . In previous studies on the lymphocyte response to gonococcal antigen in patients with chronic Reiter's disease, Rosenthal (1972 Rosenthal ( , 1973 Rosenthal ( , 1976 observed that 41 % of the lymphocytes from controls gave an intensified cellular reaction in response to gonococcal antigen. Gonococci have many antigens in common with meningococci. Rosenthal and Danielsson (1978) found a close antigenic relationship between these microorganisms. Therefore the possibility of an immune response developing as a result of meningococcal infection cannot be excluded.
A significant difference (t values= 2 40 P<0 05) in lymphocyte reactivity was noted only between female patients and controls (Table 3) . It has been postulated that a persistent exposure to the gonococci results in a more intense antigenic stimulation (Hess et al., 1965; Kraus et al., 1970 Kraus et al., , 1975 (Ratnatunga, 1971) , a stronger response to gonococcal antigens is observed in women than in men. This could be because a larger area of mucous membrane is exposed to the infection. The duration and dose of infection may be greater in women because of the delay in diagnosis owing to lack of symptoms or to the presence of latent complications, for instance salpingitis. The duration of symptoms before diagnosis and sampling was short in all the six male patients with single gonococcal urethritis but only in two of 13 females with uncomplicated urethritis. In the male patients with repeated gonococcal urethritis the history of the present infection was also short (between one day and three weeks). It should be pointed out that except for two patients the others had had only one previous infection.
Surprisingly few sera from the group of patients with urogenital complications and from those with multiple infections gave positive results in the GCFT in our study, which contrasts with previous experience (Danielsson et al., 1972) . The sera from patients with prostatitis and salpingitis were obtained two years after the collection of the strains for antigen production, while the sera from patients with uncomplicated gonococcal urethritis were collected at the time of antigen production. The results of the serological analyses were obtained with the same antigen preparation comprising five strains. The lack of reactivity could be due to a change in the population of strains that cause infection or to the absence of antigenic determinants in the strains chosen for antigen production. Unfortunately, the gonococcal strain used to produce antigen for the lymphocyte-stimulation test was not available for the GCFT. In the absence of methods to select strains for antigen production, one has to rely either on single strains that have been proved to possess a broad antigenic spectrum (Torrey, 1940; Welch and O'Reilly, 1973) or on a collection of strains thought to be typical of the spectrum of strains present in the population under study. The importance of careful selection of strains is stressed by the finding that even in neighbouring areas there exist significant differences in the antigens to which the population is exposed (Sandstrom and Danielsson, 1977) . In the present study we were able to demonstrate the presence of a lymphocyte response to gonococcal antigen in some but not all of the patients with gonococcal infection. Gonococcal antigen can be present in prostatic secretion three weeks after infection in 20-400 of patients with clinically healed gonococcal urethritis (Danielsson and Molin, 1971) .
The lymphocyte proliferation test might be a new diagnostic parameter in patients with chronic and latent gonococcal infection, as humoral antibodies cannot always be demonstrated in these patients. 
